The present study was undertaken in T2DM patients aged between 40 and 50 years, from outpatient department (OPD) of BIRDEM Hospital, Shahabagh, Dhaka.
The present intervention with ACE inhibitor, antioxidant and antithrombotic improved glycaemic control, lipid profile and renal functions by 68% in microalbuminuric T2DM subjects.
Introduction:
Diabetes is one of the chronic diseases. Economic development has resulted in urbanization, industrialization and thereby improvement in quality of life with advancement of nutrition and sanitation. These food choice have improve in over nutrition and over eating resulting in diabetes mellitus increasing rapidly in developed and developing world. 1 In South-East Asia and the Western Pacific the incidence of DM, particularly T2DM is rapidly escalating 2 . Diabetes, hyperinsulinemia and coronary risk factors are more prevalent in Bangladeshis compared with other South-Asian migrants (India, Pakistan) settled in United Kingdom 3 and with native population 4 . Epidemiological studies in different population unequivocally showed that other than genetic predisposition, increasing age, obesity and sedentary habits are the most important risk factors for T2DM 5, 6 The early detection of diabetes mellitus and monitoring of glycemic control is the key to diabetes care and always desirable for prevention of diabetic complications and thereby reducing burden of healthcare cost of citizen, especially of Bangladesh a developing country.It has been shown that maintenance of normal blood glucose unequivocally reduced mortality from acute complications. 7 In Bangladesh majority of diabetes mellitus are T2DM. The over all prevalence of T2DM was found to be 8.1%, and the sex wise prevalence for men and women were 7.7% and 8.5% respectively 8. Most of the T2DM patients develop macro and micro vascular complications with time. The micro vascular lesion encompasses retinopathy, nephropathy and neuropathy. The macrovascular complications are related to atherosclerosis-includes mainly coronary artery disease (CAD), peripheral vascular disease (PVD) and cerebro vascular disease (CVD or stroke) 9 . Two most world-famous prospective studies-Diabetes Complications Control Trial (DCCT) 10 and United Kingdom Prospective Diabetes Study (UKPDS) 11 concluded that strict monitoring and maintenance of normal blood glucose certainly prevents micro angiopathy or macro vascular complications. Micro albuminuria is a marker for diabetic CAD 12, 13 . Increased level of cholesterol, blood pressure and HbA1c were the main factors associated with the decrease in renal function given rise to microalbuminuria 14. Mogensen 15 showed that mortality rate 14% higher in patients with raised albumin concentration than in the normal controls in their 9 years longitudinal study. Microalbumin is a term used to indicate that there is a small increases in the excretion of serum albumin in the urine (<30 mg/g) 16. The earliest clinical evidence of nephropathy is the appearance of low but abnormal level of albumin (>30mg/g of urine) in the urine, reffered to as microalbuminuria and patients with microalbuminuria are reffered to as incipient nephropathy 17. Values above 300 mg/g of urine are considered to represent overt nephropathy 18, 19 . The pathogenesis of diabetes nephropathy is and involve direct effects of high intracellular glucose on glomerular, tubular, vascular and interstitial cell function. The Diabetic Control and Complication Trial (DCCT) established hyperglycemia as a critical determinant of progressive nephropathy 20 . Althrough there are a variety of postulated pathways by which high extracellular glucose levels mediate these effects, including activation of protein kinase C (PKC) isoforms, stimulation of the polyol pathway, formation of advanced glycosylation end products, the presence of an intact renin-angiotensin system (RAS) progressively augments proteinuria and accelerates decline renal function 21, 22 In T2DM patients, diabetic micro angiopathy produces widespread anatomical and functional small vessels impairment which particularly affects renal glumeruli functions. Measures to prevent progression of overt nephropathy in T2DM 23 i. Achieve glycemic control ii) Maintain blood pressure iii) Reduced the level of proteinuria. The positive screening test should be confirmed by a measurement of albuminuria of the albumin-to-creatine ratio in spot morning urine samples 24. Angiotensin converting enzyme (ACE) inhibitor is an ectoenzyme and a Glycoprotein. The ACE inhibitor is a drugs, which block the formation or activation of angiotensin II from angiotensin I in the lung by an enzyme called converting enzyme. 25 Angiotensin II also increased lipid per oxidation and oxyradical formation and stimulates the expression of proimflamatoy genes, such as chemoattractant protein and leucocyte adhesion molecules, resulting in endothelial dysfunction 26 . ACE inhibitors protect the kidney better than other blood pressure lowering agents, due to ACE inhibitor specifically lower the intrarenal pressure 27 . Inuki 28 They showed that the ACE inhibitor possessed scavenging effect of superoxide in leukocytes in T2DM patients and that those scavenging effects were positive to suppress the progression of diabetic nephropathy in diabetic patients. The study performed by Hirsch 29 in 1998, showed that insufficient levels of vitamin C may contribute the development of heart diseases in diabetes who suffer from nephropathy. Patients with nephropathy show lower serum levels of vitamin C due to increased renal clearance of vitamin C. This reduction may allow more oxidant damage to occur to the vascular system and kidneys thus perpetrating the cycle 30 . Antioxidant such as ascorbic acid, vitamin E are all decreased in diabetes. Vitamin E, a fat -soluble vitamin that may prevent the glomerular dysfunction and helps prevents damage to lipids by oxygen free radicals. When highly reactive species attack lipids within membranes or lipoproteins, they set off the chain reaction of lipid peroxidation. Vitamin E halts this chain reaction i.e. it acts as a chain breaking inhibitors of lipid per oxidation 31. With the existing relationship between microalbuminuria and nephropathy how angiopathy (macro-microvascular) can be reverted back is the current question. Therefore we studied to measure the effective management of nephropathy with ACE inhibitor, antithrombotic and antioxidant to established a good relief of nephropathy.
Methodology:
From outpatient department (OPD) of BIRDEM Hospital, Shahabagh, Dhaka, we consecutively selected 1605 T2DM patients between the age 40 and 50 years. The patients were selected from this age range because vast majority patients of BIRDEM hospital OPD are from these age group. This helped to maintain homogeneity among study subjects. For interventional trial we divided the total 1605 T2DM patients into two groups, namely microalbuminuric (µ-albumin >30mg/ g of urine, n=390) and nonmicroalbuminuric (µ-albumin >30 mg/g of urine, n=1215). Microalbumin was tested by Nephielometry Kinetic Method. During study period 22 subjects from microalbuminuric group and 587 subjects from nonmicro-albuminuric group dropped out.The microalbuminuric subjects were put on intensive intervention with ACE inhibitor (Captopril 25 mg, twice daily), Antioxidant (Vitamin C-200 mg, Vitamin E-50 mg and Vitamin A-6 mg daily), and Antithrombotic (Aspirin-75 mg daily). Both microalbuminuric and nonmicroalbumi-nuric subjects were put on diet control and antidiabetic therapy. The following tests FBG, HbA1c, BP, T-Cholesterol, HDLc, ì-albumin, ACR, were done in both groups at 3 months intervals up to follow up visits. The laboratory examinations were done by established methods. In every visit dietary and diabetes control were emphasized.
Data Collection Selection Criteria:
By estimating microalbuminuria (>30 mg/g of urine) on morning spot urine and identified 368 T2DM patients, eligible for the microalbuminuric group. The first voided morning urine was analyzed for microalbuminuria as, there is little water intake during the night and no physical activity while asleep 29.
Inclusion Criteria:
Known case of T2DM patients, Age between 40 and 50 years, Microalbuminuria >30 mg/g of urine and ACR changes.
Exclusion Criteria:
Age-between younger than 40 years and older than 50 years, Known diabetic kidney disease patients, Pregnancy and complicated cardiovascular disease. Informed consent was obtained from all participants. The protocol was in accordance with the Helsinki declaration and was approved by the Bangladesh Medical Research Council (BMRC) ethical committee.
Clinical Assays : The examinations were planed at baseline and after 18 th months of follow up. Blood pressure were measured in the supine position after 20 min rest with a Hawksley random -zero sphygmomanometer.Biochemical Assays: All blood samples were taken at 0800 AM after an overnight fast. Then 5 ml of venous blood sample was collected for biochemical analysis. Fasting blood glucose were 36 measured by a colorimetric method. HbA1c was measured by Nyco Card HbA1c READER M by Boronate affinity assay method. Serum total cholesterol and serum HDL cholesterol concentration were measured by Enzymatic Colorimetric method. Triglycerides were measured by Colorimetry method. Urinary AER was measured by nephielometry kinetic methods.
End Points:
The primary end points -micro vascular endpoint were microalbuminuria and nephropathy (>30-300 mg/g and > 300 mg/g of urine) in morning spot urine collection.
Statistical Analysis:
A tabulation plan was prepared and necessary programs were developed using statistical software package SPSS/PC+ and EPI Info.Socio-economic, clinical and bio-clinical data were analyzed by using SPSS software package.
Result :
The patients aged between 40 and 50 (45.53±3.96) years, 62.3 percent were literate and duration of diabetes was 3.74 ± 3.09 years indicating both groups are comparable (table1). Table 2 showed that baseline Systolic BP, Diastolic BP, Urinary Creatinine, ACR, Total Cholesterol, HbA1c and Fasting blood glucose level of nonmicroalbuminuric group were not homogenous (significantly different, P<0.000) when compared with the microalbuminuric group. Average age, duration of T2DM, HDL, LDL of nonmicroalbuminuric group were homogeneous (not significantly different, P>0.05) at 5 percent level when compared with the microalbuminuric group. Actually 32 showed that 61% reducing the proteinuria in T2DM patients may occur by intervention with ACE inhibitor. It was also found that 21.7 percent of nonmicroalbuminuric group exceed their normal level of µ-albumin, whereas 68.8 percent of microalbuminuric group reverted back to normal µ-albumin level (Figure 1 ) FBG showed more significant fall in microalbuminuric group. Reduction rates, strength of inverse relationship between the rate of change of FBG level by follow up and improvement of normal FBG level of microalbuminuric group were higher than that of nonmicroalbuminuric group (Figure-2 ).
The net improvement (21%) of HDLc (mg/dl) among microalbuminuric group was higher than 5.3 percent in nonmicroalbuminuric group (Figure 3) . We observed after 5 th follow up it was found that average baseline ACR (mg/g of urine) of nonmicroalbuminuric group increased to 92 percent whereas 34 percent decreased among microalbuminuric group (Table 3) . During the study of U. Cretinine Showed that rate of change of U. Creatinine of microalbuminuric group gradually decreased across the follow up (Table 4 ).
In our finding after 5 th follow up we observed that average systolic blood pressure (SBP) of nonmicroalbuminuric group was higher than that of baseline whereas average SBP of micro-albuminuric group was found lower than that of baseline. Positive trend between rate of change of SBP from baseline and 5 th follow up among nonmicroalbuminuric group was also found.On the other hand inverse trend among microalbuminuric group was found (Table 5 ). In our study we observed that the baseline total cholesterol level was statistically significant.
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Discussion:
The diabetes mellitus together with its complications is gradually raising world wide. Repeated measure analyses revealed that after follow up the U.Creatinine significant decreased from baseline in microalbuminuric group (Figure 4 ).
In our study, the prevalence of microalbuminuria was 22.99. The incidence of complications of T2DM with microalbuminuric patients were statistically significant difference between the groups. The comparison of the clinical, biochemical and haemodynamic variables significantly associated with hyperglycemia and hypertension. Both, microalbuminuric and nonmicroalbuminuric groups, showed no between microalbuminuric and nonmicro-albuminuric groups showed not significant difference between the groups by age, duration of diabetes mellitus, TG, HDLc and LDLc (Table  2) . FBG level was statistically significant in microalbuminuric group (p<0.000) after 5th follow up. The study found that ( Figure 2 ) the rate of change of FBG level and follow up of the microalbuminuric group significantly negative correlation (r= -0.99, p< 0.000) was observed, whereas the rate of change of FBG level nonmicroalbuminuric group were significantly correlated (r= -0.97, p< 0.002). The rate of change of ACR of microalbuminuric group gradually decreased across the follow up and reached normal level by 20 percent whereas, rate of change of ACR tends to increase as number of follow up increased in nonmicro-albuminuric group (Table 3) .
Positive trend between rate of change of SBP from baseline and 5 th follow up among nonmicroalbuminuric group was also found. On the other hand inverse trend among microalbuminuric group was found (Table 5) . Mean difference between the two groups were statistically significant (p < 0.000).
Conclusion:
By controlling microalbuminuria in patients with T2DM, prevention of the development of macro and micro angiopathy, in the age between 40 and 50 years is Possible. The overall improvement of nephropathy was due to the combined effects of the three interventional agents about 68.8 percent from baseline.
